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ABSTRACT 



A car side panel assembly line capable of increasing a 
productivity by shortening an operation time and having a 
set station ST2, a welding station ST3, and a next operation 
station ST4 disposed in series in this order, comprising a set 
carriage 9 1 having, thereon, a set jig 91 capable of holding 
the side panel W in upright attitude from the side and 
installed reciprocatingly between the set station ST2 and the 
welding station ST3 and a frame carriage 8 X having a lower 
frame 80 and an upper frame 81, capable of holding, 
between both frames 80, 81, the side panel W in upright 
attitude through clamp members (82 19 82^ 82 3 , 83 19 83 2 , 
83 3 ) mounted on the frames 80, 81, installed reciprocatingly 
between the welding station ST3 and the next operation 
station ST4, and allowing to exchange the side panel W with 
the set carriage 9 V 
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SIDE PANEL ASSEMBLY LINE 

TECHNICAL FIELD 

[0001] The present invention relates to an assembly line 
for assembling side panels for automobiles. 

BACKGROUND ART 

[0002] One conventional side panel assembly line of the 
type described above is known from Japanese laid-open 
patent publication No. 62-263876. The technology disclosed 
in the above publication is concerned with an automobile 
side panel assembly line having a setting station, a welding 
station, and a next working station which are arranged 
successively in a series in the order named, the automobile 
side panel assembly line comprising a first setting carriage 
reciprocally movable between the setting station and the 
welding station, and a second setting carriage reciprocally 
movable between the welding station and the next working 
station, the arrangement being such that a side panel can be 
transferred between a clamp member disposed in the weld- 
ing station for holding the side panel and each of the setting 
carriages. 

[0003] According to the technology disclosed in the above 
publication, constituent members of a side panel are set on 
the first setting carriage in the setting station, and the first 
setting carriage is moved to the welding station. In the 
welding station, the constituent members of the side panel 
are temporarily welded, and then transferred from the first 
setting carriage to the clamp member in the welding station. 
While the constituent members of the side panel are being 
held by the clamp member, the constituent members are 
additionally welded. During the additional welding process, 
the first setting carriage is moved back to the setting station 
where constituent members of a next side panel are set on 
the first setting carriage. 

[0004] When the additional welding process is finished in 
the welding station, the second setting carriage is moved 
back to the welding station, and the constituent members of 
the side panel are transferred from the clamp member to the 
second setting carriage. Then, the second setting carriage is 
moved to the next working station. 

[0005] While the second setting carriage is being moved to 
the next working station, the first setting carriage is moved 
to the welding station where the constituent members of the 
side panel are temporarily welded. 

[0006] According to the technology disclosed in the above 
publication, therefore, the welding process in the welding 
station and the process of setting the constituent members of 
the side panel in the setting station are carried out parallel to 
each other. Consequently, side panels can be assembled 
sequentially for increased productivity. 

[0007] However, the technology disclosed in the above 
publication is time-consuming and remains to be improved 
because, in the welding station, the constituent members of 
the side panel are transferred from the first setting carriage 
to the clamp member, and after the welding process is 
finished, the constituent members are transferred from the 
clamp member to the second setting carriage. 

DISCLOSURE OF THE INVENTION 
[0008] In view of the above drawbacks, it is an object of 
the present invention to provide an assembly line for assem- 



bling side panels for automobiles within a reduced working 
time for increased productivity. 

[0009] To achieve the above object, there is provided a 
assembly line for assembling side panels for automobiles, 
having a setting station, a welding station, and a next 
working station which are successively arranged in a series 
in the order named, characterized by a setting carriage 
supporting a setting jig for laterally holding a side panel in 
an erected attitude, the setting carriage being reciprocally 
movable between the setting station and the welding station, 
and a frame carriage having a lower frame and an upper 
frame for holding therebetween a side panel in an erected 
attitude with clamp members mounted thereon, the frame 
carriage being reciprocally movable between the welding 
station and the next working station for transferring a side 
panel to and from the setting frame. 

[0010] In the assembly line for assembling side panels for 
automobiles according to the present invention, the setting 
carriage is moved back to the setting station, where a side 
panel is set on the setting carriage. The setting carriage with 
the side panel set thereon is moved to the welding station. 

[0011] Then, the frame carriage is moved back to the 
welding station, and the side panel is transferred from the 
setting carriage to the clamp members on the frames, after 
which the side panel is welded. While the side panel is being 
welded, the setting carriage is moved back to the setting 
station, where a next side panel is set on the setting carriage. 

[0012] When the welding is finished, the frame carriage 
which is holding the side panel with the clamp members is 
moved to the next working station. While the frame carriage 
is being moved to the next working station, the set carriage 
with the next side panel set thereon is moved to the welding 
station. Then, the above process is repeated. 

[0013] With the assembly line for assembling side panels 
for automobiles according to the present invention, there- 
fore, there is no need to transfer the welded side panel from 
the clamp members to the setting carriage in the welding 
station. The operation time is thus reduced by the period of 
time which would be required to transfer the side panel from 
the clamp members to the setting carriage, for increased 
productivity. 

[0014] The next working station may be a second setting 
station followed by a second welding station downstream 
thereof, or a discharging station for sending the side panel to 
a next process. If the next working station is a second setting 
station, then after the frame carriage is moved to the second 
setting station as the next working station, a second setting 
carriage is moved back to the second setting station from the 
second welding station disposed downstream of the second 
setting station. Then, the side panel is transferred from the 
frame carriage to the second setting carriage. 

[0015] In the assembly line for assembling side panels for 
automobiles according to the present invention, the welding 
station has a welding robot disposed at least on one side of 
the side panel assembly line in the direction of the flow 
thereon, the setting carriage being positioned on a side of the 
welding robot opposite to the frame carriage and supporting 
the setting jig for movement in a direction perpendicular to 
the direction of the flow on the assembly line between a 
transfer position for transferring the side panel to and from 
the frame carriage and a withdrawn position for holding the 
side panel. 
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[0016] With the above arrangement, when the setting 
carriage is moved to the welding station and the frame 
carriage is moved back to the welding station, the setting 
carriage is positioned on the side of the welding robot 
opposite to the frame carriage. Then, the setting carriage 
advances the setting jig from the withdrawn position to the 
transfer position in the direction perpendicular to the direc- 
tion of the flow on the assembly line. In the transfer position, 
the side panel is transferred between the setting carriage and 
the frame carriage, after which the setting carriage retracts 
the setting jig in the direction perpendicular to the direction 
of the flow on the assembly line, back to the withdrawn 
position. 

[0017] Therefore, while the welding robot is welding the 
side panel held by the frame carriage, the setting carriage 
can be moved back to the setting station without interfering 
with the welding robot. 

[0018] In the assembly line for assembling side panels for 
automobiles according to the present invention, the setting 
carriage and the frame carriage may hold left and right side 
panels separately or together. 

[0019] If the setting carriage and the frame carriage hold 
left and right side panels separately, then the side panel 
assembly line may include a pair of separate assembly lines 
for assembling left and right side panels, and the separate 
assembly lines may be left and right symmetrical assembly 
lines. The left and right symmetrical assembly lines are 
capable of assembling left and right side panels parallel to 
each other. 

[0020] The frame carriage may have a lower frame and an 
upper frame which are separate from each other, the lower 
frame and the upper frame being movable synchronously 
under synchronous control of respective drive sources inde- 
pendent of each other. If the drive sources are inactivated 
due to a fault such as a power failure or the like, the frames 
are displaced longitudinally from each other due to different 
inertial forces acting thereon. Therefore, the frame carriage 
should preferably incorporate a frame synchronizing 
arrangement for preventing the frames from being displaced 
longitudinally from each other owing to a fault. 

[0021] The frame synchronizing arrangement may com- 
prise, for example, a first endless movable member disposed 
along the path of movement of one of the frames for 
movement in unison with the one of the frames, a second 
endless movable member disposed along the path of move- 
ment of the other of the frames for movement in unison with 
the other of the frames, and belt-and-pulley transmitting 
means for connecting the endless movable members for 
synchronous movement thereof. 

[0022] In the assembly line for assembling side panels for 
automobiles according to the present invention, if the setting 
carriage and the frame carriage hold left and right side 
panels together, then the frame carriage may comprise, for 
example, left and right lower frames, a portal-shaped frame 
disposed astride the lower frames, and an upper frame 
coupled to the portal-shaped frame, the setting carriage 
being disposed for being introduced between the lower 
frames of the frame carriage in the direction of the flow on 
the assembly line. 

[0023] The assembly line for assembling side panels for 
automobiles according to the present invention is character- 



ized in that in the welding station, the side panel is tempo- 
rarily welded by the welding robot before the side panel is 
transferred from the setting carriage to the frame carriage, 
and the side panel is additionally welded after the side panel 
is transferred from the setting carriage to the frame carriage. 
With this arrangement, while the side panel held by the 
setting carriage is being temporarily welded, the frame 
carriage can be moved back to the welding station. After the 
side panel is transferred from the setting carriage to the 
frame carriage, while the side panel held by the frame 
carriage is being additionally welded, the setting carriage 
can be moved back to the setting station. Thus, the operation 
time may further be reduced for increased productivity. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a plan view of an embodiment of an 
assembly line for assembling side panels for automobiles 
according to the present invention; 

[0025] FIG. 2 is a side elevational view of the assembly 
line taken along line II-II of FIG. 1; 

[0026] FIG. 3 is an enlarged side elevational view of a 
frame carriage shown in FIG. 2; 

[0027] FIG. 4 is a front elevational view of the frame 
carriage as viewed from the left of FIG. 3; 

[0028] FIG. 5 is a cross-sectional view taken along line 

V- V of FIG. 3; 

[0029] FIG. 6 is a cross-sectional view taken along line 

VI- VI of FIG. 3; 

[0030] FIG. 7 is an enlarged side elevational view of a 
setting carriage shown in FIG. 2; 

[0031] FIG. 8 is a front elevational view of the setting 
carriage as viewed from the left of FIG. 7; 

[0032] FIG. 9 is a plan view of the setting carriage with 
a setting jig removed; 

[0033] FIG. 10 is a cross-sectional view taken along line 
X-X of FIG. 9; 

[0034] FIG. 11 is a block diagram showing a first modi- 
fication of the embodiment shown in FIG. 1; 

[0035] FIG. 12 is a block diagram showing a second 
modification of the embodiment shown in FIG. 1; 

[0036] FIG. 13 is a plan view of a frame carriage and a 
setting carriage in another embodiment of an assembly line 
for assembling side panels for automobiles according to the 
present invention; 

[0037] FIG. 14 is a side elevational view of a frame 
carriage as viewed from the right of FIG. 13; and 

[0038] FIG. 15 is an exploded perspective view of a side 
panel for an automobile. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0039] Embodiments of the present invention will be 
described in detail below with reference to the accompany- 
ing drawings. 

[0040] FIGS. 1 and 2 show a side panel assembly line 
(hereinafter abbreviated "assembly line") for assembling left 
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and right side panels W, W for automobiles. As shown in 
FIG. 15, a side panel W is assembled by welding various 
inner members including an outer stiffener Wb, a front pillar 
inner member Wc, a center pillar inner member Wd, and a 
rear inner member We, to an outer skin Wa. 

[0041] The assembly line has a pair of left and right 
symmetrical lines for assembling the left and right side 
panels W, W, respectively. Each of the assembly lines has a 
charging station STL, a first setting station ST2, a first 
welding station ST3, a second setting station ST4, a second 
welding station ST5, and a discharging station ST6 which 
are arranged successively in a series in the order named from 
an upstream end of the line. 

[0042] On each of the assembly lines, there are disposed 
working robots on one side thereof which are spaced in the 
direction of the flow on the line. The working robots include 
an outer skin charging robot 1 and a coating robot 2 in the 
charging station STL, an inner member setting robot 3 
disposed in the first setting station ST2, a welding robot 3 
disposed in the first welding station ST3, an inner member 
setting robot 5 disposed in the second setting station ST4, a 
welding robot 6 disposed in the second welding station ST5, 
and a discharging robot 7 disposed in the discharging station 
ST6. 

[0043] In the charging station ST1, the outer skin charging 
robots 1 charge outer skins Wa for the left and right side 
panels W, W. At the same time, the coating robots 2 coat the 
outer skins Wa with a sealing agent. In the second setting 
station ST2, the inner member setting robots 3 set inner 
members comprising outer stiffeners Wb on the outer skin 
members Wa. In the first welding station ST3, the welding 
robots 4 weld the outer stiffeners Wb to the outer skin 
members Wa. In the second setting station ST4, the inner 
member setting robots 5 set inner members comprising front 
pillar inner members Wc, center pillar inner members Wd, 
and rear inner members We on the outer skin members Wa. 
In the second welding station ST5, the welding robots 6 
weld the inner members Wc, Wd, We to the outer skin 
member Wa, thus forming the side panels W. In the dis- 
charging station ST6, the discharging robots 7 discharge the 
left and right side panels W, W onto an overhead conveyor, 
not shown. 

[0044] The side panel assembly line includes first through 
third pairs of left and right frame carriages 8 lf 8 2 , 8 3 and first 
and second pairs of left and right setting carriages 9 a , 9 2 . The 
first frame carriages S ± are initially positioned in the charg- 
ing station ST1 and reciprocally movable between the 
charging station ST1 and the first setting station ST2. The 
first setting carriages 9 ± are initially positioned in the first 
welding station ST3 and reciprocally movable between the 
first setting station ST2 and the first welding station ST3. 
The second frame carriages 8 2 are initially positioned in the 
second setting station ST4 and reciprocally movable 
between the first welding station ST3 and the second setting 
station ST4 that serves as a next working station. The second 
setting carriages 9 2 are initially positioned in the second 
welding station ST5 and reciprocally movable between the 
second welding station ST5 and the second welding station 
ST5. The third frame carriages 8 3 are initially positioned in 
the discharging station ST6 and reciprocally movable 
between the second welding station ST5 and the discharging 
station ST6 which serves as a next working station. 



[0045] As shown in FIGS. 3 and 4, each of the frame 
carriages B l9 8 2 , 8 3 has a lower frame 80 which is elongate 
in the longitudinal direction in the direction of the flow on 
the line and an upper frame 81 which is also elongate in the 
longitudinal direction. The lower frame 80 supports thereon 
three clamp members 82 19 82 2 , 82 3 spaced in the longitudi- 
nal direction for clamping a lower edge of the side panel W, 
and the upper frame 81 supports thereon three clamp mem- 
bers 83 19 83 2 , 83 3 spaced in the longitudinal direction for 
clamping an upper edge of the side panel W. Each of the 
frame carriages 8 lf 8 2 , 8 3 can hold the side panel W in an 
erected attitude between the lower frame 80 and the upper 
frame 81 with the clamp members B2 19 82 2 , 82 3 , 83 2 , 83 2 , 
83 3 with the side panel W having an outer side lying in the 
direction of the flow on the line and facing inwardly in the 
transverse direction of the automobile (toward the other 
assembly line). 

[0046] On the floor of the assembly lines, there are dis- 
posed respective pairs of left and right symmetrical outer 
first lower track frames 10-^ and left and right symmetrical 
inner second lower track frames 10 2 extending parallel to 
each other in the direction of the flow on the line. A pair of 
left and right symmetrical upper track frames 12 extending 
parallel to each other is mounted on a plurality of support 
columns 11 above the assembly lines. 

[0047] The lower frame 80 of each of the left and right 
frame carriages B l9 8 2 , 8 3 is movably supported on a pair of 
guide rails 10a, 10a fixedly mounted on an outer side of the 
upper surface of the first lower track frame 10 a by linear 
guides 80a mounted on the lower frame 80 at a plurality of 
longitudinally spaced locations thereon. A motor 84 as a 
drive source is mounted on the lower frame 80 and has an 
output shaft supporting thereon a pinion 84a held in mesh 
with a rack 10b fixed to the first lower track frame 10j. 

[0048] The upper frame 81 of each of the left and right 
frame carriages B l9 8 2 , 8 3 is movably supported on a pair of 
guide rails 12a, 12b fixedly mounted on the upper track 
frame 12 by linear guides 81a mounted on the upper frame 
81 at a plurality of longitudinally spaced locations thereon. 
A motor 85 as a drive source is mounted on the upper frame 
81 and has an output shaft supporting thereon a pinion 85a 
held in mesh with a rack 12b fixed to the upper track frame 
12. 

[0049] The lower frames 80 and the upper frames 81 of the 
left and right frame carriages B l9 8 2 , 8 3 are self-propelled in 
the direction of the flow on the line in synchronism with 
each other under synchronous control of the motors 84, 85. 

[0050] When a fault such as a power failure or the like 
occurs, causing the motors 84, 85 to shut off unexpectedly, 
the lower frame 80 and the upper frame 81 which are a pair 
of movable frames of each of the frame carriages 8 a , 8 2 , 8 3 , 
may be displaced longitudinally from each other due to 
different inertial forces acting thereon. When the lower 
frame 80 and the upper frame 81 are displaced longitudi- 
nally, the side panel W may possibly be deformed or the 
clamp members 82 a through 82 3 may possibly be damaged. 
Therefore, each of the frame carriages B 19 8 2 , 8 3 has a 
synchronizing arrangement for preventing the lower frame 
80 and the upper frame 81 from being displaced longitudi- 
nally in the even of a fault. 

[0051] The synchronizing arrangement comprises a first 
toothed belt 86 disposed as an endless movable member 
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along the path of movement of the lower frame 80, a second 
toothed belt 87 disposed as an endless movable member 
along the path of movement of the upper frame 81, and a 
belt-and-pulley transmitting means 88 for connecting the 
toothed belts 86, 87 for synchronous operation. 

[0052] The first toothed belt 86 is trained around a pair of 
pulleys 86a, 866 mounted on an outer side of the first lower 
track frame 10 1 in the direction of the flow on the line and 
longitudinally spaced from each other by a distance slightly 
greater than the reciprocating stroke of each of the frame 
carriages 8 Jf 8 2 , 8 3 . The lower frame 80 is connected to the 
first toothed belt 86 by a connector 86c, which is thus ganged 
with the lower frame 80. 

[0053] The second toothed belt 87 is trained around a pair 
of pulleys 87a, 876 mounted on an inner side of the upper 
track frame 12 in the direction of the flow on the line and 
longitudinally spaced from each other by a distance slightly 
greater than the reciprocating stroke of each of the frame 
carriages 8 ai 8 2 , 8 3 . The upper frame 81 is connected to the 
second toothed belt 7 by a connector 87c, which is thus 
ganged with the upper frame 81. 

[0054] The belt-and-pulley transmitting means 88 has 
rotatable shafts 88a extending between the lower track 
frames 10 lf 10 2 . The rotatable shafts 88a support thereon 
first toothed pulleys 886 fixed to outer ends thereof in the 
direction of the flow on the line and second toothed pulleys 
88c fixed to inner ends thereof in the direction of the flow on 
the line. Third toothed pulleys 88d and fourth toothed 
pulleys 88e are coaxially mounted on the support columns 
11. Third toothed belts 88/ are trained around the second 
toothed pulleys 88c and the third toothed pulleys 880*. The 
rotatable shaft 88a, the first toothed pulleys 886, the second 
toothed pulleys 88c, the third toothed pulleys 88d, the fourth 
toothed pulleys 88e, and the third toothed belts 88/ jointly 
make up the belt-and-pulley transmitting means 88. 

[0055] On each of the frame carriages 8 lf 8 2 , 8 3 , the first 
toothed belt 86 is trained around the first toothed pulley 886 
over the guide pulleys 86d, 86d, and the second toothed belt 
87 is trained around the fourth toothed pulley 88e over the 
guide pulleys 87d, 87d. When a fault such as a power failure 
or the like occurs, if one of the lower frame 80 and the upper 
frame 81, i.e., the lower frame 80 tends to move forwardly 
of the upper frame 81 under inertial forces, then the inertial 
forces of the lower frame 80 are transmitted to the rotatable 
shaft 88a by the first toothed belt 86 and the first toothed 
pulley 886. Then, the inertial forces are transmitted to the 
third toothed belt 88/ by the second toothed belt 88c 
mounted on the rotatable shaft 88a, and then transmitted to 
the third pulley 88d by the third toothed belt 88/ The inertial 
forces are transmitted to the second toothed belt 87 by the 
fourth teethed pulley 88e coaxial with the third toothed 
pulley 880*, and finally to the upper frame 81 by the second 
toothed belt 87. As a result, the upper frame 81 follows the 
lower frame 80 in movement, and the frames 80, 81 are 
prevented from being displaced longitudinally with respect 
to each other. 

[0056] The first through third toothed belts 86, 87, 88/may 
be replaced with chains. In the drawings, 86e, 81e, 88g 
represent tension pulleys. 

[0057] The clamp members 82± through 83 3 are position- 
ally adjustably mounted on the lower frame 80 and the upper 



frame 81 so as to be able to handle side panels W that are 
changed depending on the types of automobiles to be 
manufactured. Specifically, it is assumed that a horizontal 
coordinate axis substantially perpendicular to planes includ- 
ing the lower frame 80 and the upper frame 81 serves as an 
X-axis and a vertical coordinate axis perpendicular to the 
X-axis as a Y-axis. 

[0058] Aposition adjusting mechanism for the front clamp 
member 82 a and the intermediate clamp member 82 2 which 
are mounted on the lower frame 80 has, as shown in FIGS. 
4 and 5, a guide frame 82a fixedly mounted on the lower 
frame 80 and being elongate in the direction of the X-axis, 
and a guide frame 82c supported on the guide frame 82a and 
being elongate in the direction of the Y-axis. The guide 
frame 82c is movable in the direction of the X-axis by a 
servomotor 826 through a feed screw mechanism, and 
supports a movable body 82e thereon. The movable body 
82e is movable in the direction of the Y-axis by a servomotor 
82a* through a feed screw mechanism, and has a support arm 
82/ thereon to which the clamp members 82 Xl 82 2 are 
attached. As a result, the position adjusting mechanism for 
the clamp members 82^ 82 2 comprises a two-axis orthogo- 
nal-coordinate type movable mechanism. 

[0059] Aposition adjusting mechanism for the front clamp 
member 8$^ and the intermediate clamp member 83 2 which 
are mounted on the upper frame 81 has, as shown in FIGS. 
4 and 6, a guide frame 83a fixedly mounted on the upper 
frame 81 and being elongate in the direction of the X-axis, 
and a guide frame 83c supported on the guide frame 83a and 
being elongate in the direction of the Y-axis. The guide 
frame 83c is movable in the direction of the X-axis by a 
servomotor 836 through a feed screw mechanism, and 
supports a movable body 83e thereon. The movable body 
83e is movable in the direction of the Y-axis by a servomotor 
83a* through a feed screw mechanism, and has a support arm 
83/ thereon to which the clamp members 83 ly 83 2 are 
attached. As a result, the position adjusting mechanism for 
the clamp members 83!, 83 2 comprises a two-axis orthogo- 
nal-coordinate type movable mechanism, as with the posi- 
tion adjusting mechanism for the clamp members 82 2 , 82 2 . 

[0060] A position adjusting mechanism for the rear clamp 
member 82 3 which is mounted on the lower frame 80 has, as 
shown in FIGS. 3 and 4, has a guide frame 82g fixedly 
mounted on the lower frame 80 and being elongate in the 
direction of the flow on the line, and a two-axis orthogonal- 
coordinate type movable mechanism which is identical to 
those described above that is fixedly mounted on the guide 
frame 82g. The two-axis orthogonal-coordinate type mov- 
able mechanism has an X-axis guide frame 82a, a Y-axis 
guide frame 82c, a movable body 82e supporting the clamp 
member 82 3 with a support arm 82/ interposed therebe- 
tween, and servomotors 826, 82a*, and is supported on the 
guide frame 82g by the X-axis guide frame 82a. The X-axis 
guide frame 82a is movable in the direction of the flow on 
the line by a servomotor 82h through a feed screw mecha- 
nism. 

[0061] Aposition adjusting mechanism for the rear clamp 
member 83 3 which is mounted on the upper frame 81 has, as 
shown in FIGS. 3 and 4, has a guide frame 83g fixedly 
mounted on the upper frame 81 and being elongate obliquely 
in the vertical direction, and a two-axis orthogonal-coordi- 
nate type movable mechanism which is identical to those 
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described above that is fixedly mounted on the guide frame 
83g. The two-axis orthogonal-coordinate type movable 
mechanism has an X-axis guide frame 83a, a Y-axis guide 
frame 83c, a movable body 83e supporting the clamp 
member 83 3 with a support arm 83/ interposed therebe- 
tween, and servomotors 836, 83d, and is supported on the 
guide frame 83g by the X-axis guide frame 83a. The X-axis 
guide frame 83a is movable obliquely in the vertical direc- 
tion by a servomotor 83/z through a feed screw mechanism. 

[0062] As shown in FIGS, 7 through 9, each of the setting 
carriages 9 lf 9 2 has a carriage body 90 movably supported 
on guide rails 10c, 10c fixedly mounted respectively on 
upper surfaces of the first lower track frame 10 2 and the 
second lower track frame 10 2 by linear guides 90a disposed 
on opposite sides of the lower surface of the carriage body 
90. A setting jig 91 having a plurality of clamp members (not 
shown) for clamping a side panel is mounted on the carriage 
body 90. The setting jig 91 is constructed to hold a side panel 
W in an erected attitude with its inner side facing inwardly 
along the direction of the flow on the line. A pinion 92a 
mounted on the output shaft of a motor 92 which is installed 
on an end of the carriage body 90 is held in mesh with a rack 
10a* fixed to an inner side surface of the first lower track 
frame 10^ As a result, each of the setting carriages 9 l9 9 2 can 
be self-propelled in the direction of the flow on the line 
along the guide rails 10c when the motor 92 operates. 

[0063] The setting jig 91 is supported on the carriage body 

90 for movement in a direction perpendicular to the direc- 
tion of the flow on the line between a transfer position for 
transferring a side panel W to and from each of the frame 
carriages 8 1? 8 2 , 8 3 and a withdrawn position for holding a 
side panel W. More specifically, as shown in FIGS. 9 and 
10, on the carriage body 90, there are mounted a support 
plate 93 supporting the setting jig 91 and a plurality of front 
and rear guide frames 94 fixedly mounted on the setting jig 

91 and being elongate in the direction of the X-axis. The 
support plate 93 is movable in the direction of the X-axis 
along the guide frames 94 by a servomotor 95 through a feed 
screw mechanism 95a, for moving the setting jig 91 between 
the transfer position which is located outwardly in the 
direction of the X-axis and the withdrawn position which is 
located inwardly in the direction of the X-axis. 

[0064] The setting jig 91 comprises any one of dedicated 
jigs that serve to support different side panels W depending 
on the types of automobiles to be manufactured. The setting 
jig 91 is detachably supported on the support plate 93 by a 
plurality of jig clamps 97a mounted on the support plate 93. 
On front and rear ends of each of the setting carriages 9 lf 9 2 , 
there are mounted respective vertically movable rails 97, 97 
which can be moved upwardly and downwardly by respec- 
tive cylinders 97a, with rollers 91a, 91a mounted on front 
and rear ends of the setting jig 91. For jig replacement, the 
setting jig 91 is retracted into the withdrawn position, then 
the jig clamps 96 are undamped, and the vertically movable 
rails 97, 97 are elevated, lifting the setting jig 91 off the 
support plate 93 with the rollers 91a. 

[0065] For assembling side panels W, an outer skin Wa of 
each of left and right side panels W is placed between the 
lower frame 80 and the upper frame 81 of each of the left and 
right first frame carriages 8 2 by the outer skin charging robot 
1 in the charging station ST1. Then, the outer skin Wa is held 
on the first frame carriage 8 a by the clamp members S2 lt 82 2 , 



82 3 , 83 3 , 83 2 , 83 3 that are mounted on the lower frame 80 
and the upper frame 81, and thereafter coated with a sealing 
agent by the coating robot 2. 

[0066] Then, the first frame carriage 8 2 is moved to the 
first setting station ST2, and the first frame carriage 9 1 is 
moved back to the first setting station ST2. The setting jig 91 
on the first frame carriage 9 A is advanced to the transfer 
position. The outer stiffener Wb, which is an inner member, 
is set on the outer skin Wa held by the first frame carriage 
S 1 by the inner member setting robot 3, so that the outer skin 
Wa and the outer stiffener Wb are held by the setting jig 91. 

[0067] Then, the setting jig 91 is retracted to the with- 
drawn position, and the first frame carriage 9 1 is moved back 
to the first welding station ST3. At the same time, the first 
frame carriage S 1 is moved back to the charging station ST1. 
In the first welding station ST3, the outer stiffener Wb is 
temporarily welded to the outer skin Wa held by the first 
setting carriage 9 X by the welding robot 4. 

[0068] While the outer stiffener Wb is being temporarily 
welded to the outer skin Wa in the first welding station ST3, 
the second frame carriage 8 2 is moved back to the first 
welding station ST3. After the outer stiffener Wb is tempo- 
rarily welded to the outer skin Wa, the setting jig 91 on the 
first setting carriage 91 is advanced to the transfer position, 
and the outer skin Wa is transferred onto the second frame 
carriage 8 2 and held by the clamp members 82 19 82 2 , 82 3 , 
83 lf 83 2 , 83 3 which are mounted on the lower frame 80 and 
the upper frame 81 thereof. 

[0069] Then, the outer stiffener Wb is additionally welded 
to the outer skin Wa held by the second frame carriage 8 2 by 
the welding robot 4. While the outer stiffener Wb is being 
additionally welded to the outer skin Wa, the setting jig 91 
on the first setting carriage 9 1 is retracted to the withdrawn 
position, and the first setting carriage 9 1 is moved back to the 
first setting station ST2. 

[0070] After the outer stiffener Wb is additionally welded 
to the outer skin Wa, the second frame carriage 8 2 is moved 
to the second setting station ST4, and the second frame 
carriage 9 2 is moved back to the second setting station ST4. 
The setting jig 91 on the second frame carriage 9 2 is 
advanced to the transfer position, and the inner members 
including the front pillar inner member Wc, the center pillar 
inner member Wd, and the rear inner member We are set on 
the outer skin Wa held by the second frame carriage 8 2 by the 
inner member setting robot 5. The outer skin Wa and these 
inner members Wc, Wd, We are thus held by the setting jig 
91. 

[0071] The setting jig 91 is retracted to the withdrawn 
position, and the second frame carriage 9 2 is moved to the 
second welding station ST5. At the same time, the second 
frame carriage 8 2 is moved back to the first welding station 
ST3, and the inner members Wc, Wd, We are temporarily 
welded to the outer skin Wa held by the second setting 
carriage 9 2 by the welding robot 6 in the second welding 
station ST5, thus making up the side panel W. 

[0072] While the inner members Wc, Wd, We are being 
temporarily welded to the outer skin Wa in the second 
welding station ST5, thus making up the side panel W, the 
third frame carriage 8 3 is moved back to the second welding 
station ST5. After the inner members Wc, Wd, We are 
temporarily welded to the outer skin Wa, the setting jig 91 
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on the second setting carriage 9 2 is advanced to the transfer 
position, and the side panel W is transferred onto the third 
frame carriage 8 3 and held by the clamp members 82 l9 82^ 
82 3 , 83 J9 83 2 , 83 3 which are mounted on the lower frame 80 
and the upper frame 81 thereof. The second frame carriage 
9 2 is retracted to the withdrawn position, and then retracted 
to the second setting station ST4. 

[0073] The inner members Wc, Wd, We are additionally 
welded to the side panel W held by the third frame carriage 
8 3 by the welding robot 6 in the second welding station ST5. 
After the inner members Wc, Wd, We are additionally 
welded to the side panel W, the third frame carriage 8 3 is 
moved to the discharging station ST6, in which the side 
panel W is discharged by the discharging robot 7. 

[0074] The embodiment has been described above in 
which the present invention is applied to the line segment 
extending from the first setting station ST2 through the first 
welding station ST3 to the second setting station ST4 
serving as the next working station and the line segment 
extending from the second setting station ST4 through the 
second welding station ST5 to the discharging station ST6 
serving as the next working station. In the above embodi- 
ment, the two setting stations and the two welding stations 
are employed. However, the present invention is also appli- 
cable to an assembly line where a single setting station and 
a single setting station are employed. In such a case, after all 
inner members are set on an outer skin in the setting station, 
the inner members are welded to the outer skin in the 
welding station, thus assembling a side panel. The side panel 
is then discharged in a discharging station next to the 
welding station. 

[0075] According to a modification of the above embodi- 
ment, the assembly line may be divided into two segments 
with two welding stations being positioned respectively at 
centers thereof. An example of a layout where the assembly 
line is divided into two segments is illustrated in FIG. 11. 

[0076] The assembly line shown in FIG. 11 has a pair of 
left and right symmetrical lines for assembling left and right 
side panels W, W, respectively. Each of the assembly lines 
has a first block BL1 including a charging station STla, a 
first setting station ST2a, a first welding station ST3a, and 
a first setting station ST4a which are arranged successively 
in a series in the order named from an upstream end of the 
line, and a second block BL2 including a second setting 
station ST5a, a second welding station ST6a, and a dis- 
charging station ST7a which are arranged successively in a 
series in the order named from an upstream end of the line, 
the first and second blocks BL1, BL2 being arranged in a 
linear array. Quality checking units 13 are disposed between 
the first blocks BL1 and the second blocks BL2. 

[0077] In the assembly line shown in FIG. 11, the charg- 
ing stations STla , the first setting stations ST2a, and the first 
welding stations ST3a are of exactly the same construction 
and operate in the same manner as the charging station ST1, 
the first setting station ST2, and the first welding station ST3 
of the assembly line shown in FIG. 1. However, the assem- 
bly line shown in FIG. 11 includes the first discharging 
station ST4a next to the first welding stations ST3a. The 
outer skin Wa and the outer stiffener Wb which are held by 
the first setting carriage 9 X which is moved from the first 
welding station ST3a to the first discharging station ST4a 



are discharged toward the quality checking unit 13 by a 
discharging robot, not shown, in the first discharging station 
ST4a. 

[0078] If the outer skin Wa and the outer stiffener Wb 
inspected by the quality checking unit 13 are not defective, 
then they are sent to the second setting station ST5a. The 
outer skin Wa and the outer stiffener Wb are placed by a 
charging robot, not shown, onto the second setting carriage 
9 2 which has been moved back to the second setting station 
ST5«, and held by the second setting carriage 9 2 . 

[0079] The second setting station ST5a, the second weld- 
ing station ST6a, and the discharging station ST7a of the 
assembly line shown in FIG. 11 are of the same construction 
as the second setting station ST4, the second welding station 
ST5, and the discharging station ST6 of the assembly line 
shown in FIG. 1 except that the second setting station STSa 
and the charging robot. In the assembly line shown in FIG. 
11, the outer skin Wa and the outer stiffener Wb held by the 
second setting carriage 9 2 are operated upon in the same 
manner as with the assembly line shown in FIG. 1, making 
the side panel W, which is discharged onto an overhead 
conveyor, not shown, in the discharging station ST7a. 

[0080] In the assembly line shown in FIG. 11, the first and 
second blocks BL1, BL2 are arranged in a linear array. 
However, as shown in FIG. 12, the left and right second 
blocks BL2 may be oriented at a right angle to the respective 
first blocks BL1, so that the assembly line is of a T shape as 
a whole. 

[0081] In the embodiment shown in FIGS. 1 through 12 
(hereinafter referred to as "first embodiment), the frame 
carriages 8 ls 8 2 , 8 3 and the setting carriages 9 lt 9 2 are 
provided in respective pairs of left and right carriages for left 
and right side panels W, W. However, as shown in FIGS. 13 
and 14, the frame carriages 8 l9 8 2 , 8 3 and the setting 
carriages 9 l9 9 2 may be constructed as respective single 
carriages of the type which can be used for both left and right 
side panels W, W. 

[0082] Specifically, according to a second embodiment 
shown in FIGS. 13 and 14, each of the frame carriages 8 lf 
8 2 , 83 comprises left and right lower frames 80, 80, a 
portal-shaped frame 89 disposed astride the lower frames 80, 
80, and an upper frame 81 fixedly mounted on an upper 
portion of the portal-shaped frame 89. On the first frame 
carriage 8 a , the portal-shaped frame 89 is disposed on 
upstream ends of the lower frames 80, 80 in the direction of 
the flow on the line. On the second frame carriage 8 2 and the 
third frame carriage 8 3 , the portal-shaped frame 89 is 
disposed on downstream ends of the lower frames 80, 80 in 
the direction of the flow on the line. 

[0083] Each of the frame carriages 8 la 8 2 , 8 3 has three 
clamp members 82 l9 82^ 82 3 spaced in the longitudinal 
direction and mounted on each of the left and right lower 
frames 80 for clamping left and right side panels W, and 
three clamp members 83 lf 83 2 , 83 3 spaced in the longitudi- 
nal direction and mounted on each of the upper frame 81 for 
clamping left and right side panels W. Each of the frame 
carriages 8 lt 8 2 , 8 3 is capable of holding left and right side 
panels W between the left and right lower frames 80 and the 
upper frame 81 with the clamp members 82 2 through 83 3 . 

[0084] On the floor of the assembly lines, there are dis- 
posed left and right track frames 10, 10 parallel to each 
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other. Each of the frame carriages 8 lf 8 2 , 8 3 is movably 
supported on guide rails 10a, 10a fixedly mounted on outer 
sides of the upper surface of the track frames 10, 10 by linear 
guides 80a mounted on the left and right lower frames 80, 
80. A motor 84 is mounted on each of the lower frames 80 
and has an output shaft supporting thereon a pinion 84a held 
in mesh with a rack 106 fixed to the outer side surface of 
each of the track frames 10. Each of the frame carriages 8 19 
8 2 , 8 3 is self-propelled along the guide rails 10a, 106 by the 
motor 84. 

[0085] Position adjusting mechanisms for the clamp mem- 
bers 82 2 through 83 3 are of the same structure as those 
according to the first embodiment. Those parts of the posi- 
tion adjusting mechanisms which are identical to those of 
the first embodiment are denoted by identical reference 
characters, and will not be described in detail below. 

[0086] Each of the setting carriages 9 lf 9 2 according to the 
second embodiment has a carriage body 90 supported by 
linear guides 90a on guide rails 10c, 10c fixedly mounted 
respectively on inner sides of upper surfaces of the left and 
right track frames 10, 10. A pair of left and right setting jigs 
91, 91 for setting left and right side panels W, W is supported 
on the carriage 90 for movement in the direction of the X 
axis upwardly to the left and the direction of the X axis 
upwardly to the right, respectively. Other structural details 
of the setting carriages according to the second embodiment 
are identical to those of the setting carriages according to the 
first embodiment. Those parts of the setting carriages 
according to the second embodiment which are identical to 
those of the setting carriages according to the first embodi- 
ment are denoted by identical reference characters, and will 
not be described in detail below. 

[0087] In the second embodiment, an outer skin Wa of 
each of left and right side panels W is placed between the left 
and right lower frames 80, 80 and the upper frame 81 of the 
first frame carriage S 1 by the outer skin charging robot 1 in 
the charging station ST1 shown in FIGS. 1 and 2. Then, the 
outer skin Wa is held on the first frame carriage 8 A by the 
clamp members 82 A , 82 2 , 82 3 , 83 2 , 83 2 , 83 3 that are mounted 
on the lower frame 80 and the upper frame 81, and thereafter 
coated with a sealing agent by the coating robot 2. 

[0088] Then, the first frame carriage 8 a is moved to the 
first setting station ST2, and the first frame carriage 9 1 is 
moved back to the first setting station ST2 and advanced 
between the left and right lower frames 80, 80 of the first 
frame carriage S x . On the first frame carriage 8 1S the portal- 
shaped frame 89 may be disposed on the downstream ends 
of the lower frames 80, 80 in the direction of the flow on the 
assembly line, but is disposed on the upstream ends of the 
lower frames 80, 80, thus presenting something less obstruc- 
tive to the first frame carriage 9 y moving between the lower 
frames 80, 80 from the downstream side. 

[0089] The setting jig 91 on the first frame carriage 9 1 is 
advanced to the transfer position. The outer stiffener Wb, 
which is an inner member, is set on the outer skin Wa held 
by the first frame carriage 8j by the inner member setting 
robot 3, so that the outer skin Wa and the outer stiffener Wb 
are held by the setting jig 91. 

[0090] Then, the setting jig 91 is retracted to the with- 
drawn position, and the first frame carriage 9 1 is moved back 
to the first welding station ST3. At the same time, the first 



frame carriage S ± is moved back to the charging station ST1. 
In the first welding station ST3, the outer stiffener Wb is 
temporarily welded to the outer skin Wa held by the first 
setting carriage 9 a by the welding robot 4. 

[0091] While the outer stiffener Wb is being temporarily 
welded to the outer skin Wa in the first welding station ST3, 
the second frame carriage 8 2 is moved back to the first 
welding station ST3, advancing the first setting carriage 9 2 
relatively between the lower frames 80, 80. On the second 
frame carriage 8 2 , the portal-shaped frame 89 is disposed on 
the downstream ends of the lower frames 80, 80 in the 
direction of the flow on the assembly line. Therefore, when 
the second frame carriage 8 2 is moved back to the first 
welding station ST3 from the downstream side on the 
assembly line, the portal-shaped frame 89 does not interfere 
with either the welding robot 4 as it is temporarily welding 
the outer stiffener Wb to the outer skin Wa or the first setting 
carriage 9 1 . 

[0092] After the outer stiffener Wb is temporarily welded 
to the outer skin Wa, the setting jig 91 on the first frame 
carriage 9 ± is advanced to the transfer position, and the outer 
skin Wa is transferred onto the second frame carriage 8j and 
held by the clamp members 82 a , 82 2 , 82 3 , 83 1? 83 2 , 83 3 
which are mounted on the lower frame 80 and the upper 
frame 81 thereof. 

[0093] Then, the outer stiffener Wb is additionally welded 
to the outer skin Wa held by the second frame carriage 8 2 by 
the welding robot 4. While the outer stiffener Wb is being 
additionally welded to the outer skin Wa, the setting jig 91 
on the first setting carriage 9j is retracted to the withdrawn 
position, and the first setting carriage 9 X is moved back to the 
first setting station ST2. 

[0094] After the outer stiffener Wb is additionally welded 
to the outer skin Wa, the second frame carriage 8 2 is moved 
to the second setting station ST4, and the second frame 
carriage 9 2 is moved back to the second setting station ST4. 
The setting jig 91 on the second frame carriage 9 2 is 
advanced to the transfer position, and the inner members 
including the front pillar inner member Wc, the center pillar 
inner member Wd, and the rear inner member We are set on 
the outer skin Wa held by the second frame carriage 8 2 by the 
inner member setting robot 5. The outer skin Wa and these 
inner members Wc, Wd, We are thus held by the setting jig 
91. 

[0095] The setting jig 91 is retracted to the withdrawn 
position, and the second frame carriage 9 2 is moved to the 
second welding station ST5. At the same time, the second 
frame carriage 8 2 is moved back to the first welding station 
ST3, and the inner members Wc, Wd, We are temporarily 
welded to the outer skin Wa held by the second setting 
carriage 9 2 by the welding robot 6 in the second welding 
station ST5, thus making up the side panel W. 

[0096] While the inner members Wc, Wd, We are being 
temporarily welded to the outer skin Wa on the second 
setting carriage 9 2 in the second welding station ST5, thus 
making up the side panel W, the third frame carriage 8 3 is 
moved back to the second welding station ST5, advancing 
the second setting carriage 9 2 relatively between the lower 
frames 80, 80. On the third frame carriage 8 3 , the portal- 
shaped frame 89 is disposed on the downstream ends of the 
lower frames 80, 80 in the direction of the flow on the 
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assembly line. Therefore, when the third frame carriage 8 3 
is moved back to the second welding station ST5 from the 
downstream side on the assembly line, the portal-shaped 
frame 89 does not interfere with either the welding robot 4 
as it is temporarily welding the outer stiffener Wb to the 
outer skin Wa or the second setting carriage 9 2 . 

[©097] After the inner members Wc, Wd, We are tempo- 
rarily welded to the outer skin Wa, the setting jig 91 on the 
second setting carriage 9 2 is advanced to the transfer posi- 
tion, and the side panel W is transferred onto the third frame 
carriage 8 3 and held by the clamp members 82 a , 82 2 , 82 3 , 
83 j, 83 2 , 83 3 which are mounted on the lower frame 80 and 
the upper frame 81 thereof. The second setting carriage 9 2 is 
retracted to the withdrawn position, and then retracted to the 
second setting station ST4. 

[0098] The inner members Wc, Wd, We are additionally 
welded to the side panel W held by the third frame carriage 
8 3 by the welding robot 6 in the second welding station ST5. 
After the inner members Wc, Wd, We are additionally 
welded to the side panel W, the third frame carriage 8 3 is 
moved to the discharging station ST6, in which the side 
panel W is discharged by the discharging robot 7. 

[0099] With the assembly lines according to the above 
embodiments, as is clear from the above description, the 
clamp members are mounted on the frame carriage, and the 
side panel which has been temporarily welded is held by the 
clamp members and additionally welded, after which the 
additionally welded side panel is delivered to the next 
working station while being held by the frame carriage. 
Consequently, the cycle time can be shortened for increased 
productivity. 

INDUSTRIAL APPLICABILITY 

[0100] The present invention is applicable to an assembly 
line for assembling side panels for automobiles. 

1. A side panel assembly line having a setting station, a 
welding station, and a next working station which are 
successively arranged in a series in the order named, char- 
acterized by comprising: 

a setting carriage supporting a setting jig for laterally 
holding a side panel in an erected attitude, said setting 
carriage being reciprocally movable between the set- 
ting station and the welding station; and 

a frame carriage having a lower frame and an upper frame 
for holding therebetween a side panel in an erected 



attitude with clamp members mounted thereon, said 
frame carriage being reciprocally movable between the 
welding station and the next working station for trans- 
ferring a side panel to and from said setting frame. 

2. A side panel assembly line according to claim 1, 
characterized in that said welding station has a welding 
robot disposed at least on one side of the side panel assembly 
line in the direction of the flow thereon, said setting carriage 
being positioned on a side of said welding robot opposite to 
said frame carriage and supporting said setting jig for 
movement in a direction perpendicular to the direction of the 
flow on said assembly line between a transfer position for 
transferring said side panel to and from said frame carriage 
and a withdrawn position for holding the side panel. 

3. A side panel assembly line according to claim 1 or 2, 
including'a pair of left and right symmetrical assembly lines 
for assembling left and right side panels. 

4. A side panel assembly line according to claim 3, 
characterized in that said frame carriage has a lower frame 
and an upper frame which are separate from each other, said 
lower frame and said upper frame being movable synchro- 
nously under synchronous control of respective drive 
sources independent of each other. 

5. A side panel assembly line according to claim 4, 
characterized by a first endless movable member disposed 
along the path of movement of one of said frames for 
movement in unison with said one of the frames, a second 
endless movable member disposed along the path of move- 
ment of the other of said frames for movement in unison 
with said other of the frames, and belt-and-pulley transmit- 
ting means for connecting the endless movable members for 
synchronous movement thereof. 

6. A side panel assembly line according to claim 1 or 2, 
characterized in that said frame carriage comprises left and 
right lower frames, a portal-shaped frame disposed astride 
the lower frames, and an upper frame coupled to said 
portal-shaped frame, said setting carriage being disposed for 
being introduced between the lower frames of said frame 
carriage in the direction of the flow on said assembly line. 

7. A side panel assembly line according to any one of 
claims 1 through 6, characterized in that in said welding 
station, the side panel is temporarily welded by the welding 
robot before the side panel is transferred from said setting 
carriage to said frame carriage, and the side panel addition- 
ally welded after the side panel is transferred from said 
setting carriage to said frame carriage. 

***** 



